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j^ollowing  Is  a  translatloh  of  aft  airtlcle  by 
Te  *  I  *  Gvozdeva  and  Ya .  I .  Zftydler  In  Parmako- 
logiya  i  Tokbikologlya  (Pharmacology  and  Toxi- 
cology)i  Voli  23>  No.  2,  Mar-Apr.  I960,  pages 
X25*-127^7 
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Chair  of  Pharmacology  (Head  —  Prof.  M.  M. 

Nikolayeva)  of  Moscow  Pharmaceutical  In¬ 
stitute. 

The  anticoagulants  dlcoumarln  and  neodlcoumarln 
which  had  entered  into  medical  use  In  recent  years  have 
been  described  in  the  literature  mainly  from  the  point  of 
view  of  their  effect  on  the  process  of  blood  coagulation. 
Other  facets  of  their  pharmacological  action  have  been 
little  studied. 

There  has  been  virtually  no  work  done  on  the  problem 
of  the  combined  use  of  anticoagulants  with  other  medicinal 
preparations,  in  particular  with  the  cardiac  glucoside  pre¬ 
parations  as  encountered  under  clinical  conditions .  The 
need  for  it  is  dictated,  on  the  one  hand,  by  the  fact  that 
weakness  of  cardiac  activity  originating  in  myocardial  in¬ 
farcts  represents  an  indication  for  the  administration  of 
cardiac  glucosides  and,  on  the  other  hand,  according  to  num¬ 
erous  observations  In  cardiovascular  diseases,  thrombo¬ 
embolic  complications  are  encountered  quite  frequently, 
especially  In  rheumatic  cardiac  valvular  diseases.  Accord¬ 
ing  to  reported  data,  infarcts  of  the  spleen,  kidneys  and 
lungs  are  observed  in  30  to  66  percent  of  patients  with 
various  cardiovascular  diseases  (N.  Z.  Abrosimov,  etc.). 

In  analyzing  the  origin  of  such  complications,  great 
significance  is  now  being  attached  to  the  factors  which 
affect  the  process  of  blood  coagulation,  among  them  the 
medicinal  substances  widely  used  in  certain  diseases.  Of 
these,  the  digitalis  preparations  considered  by  many  authors 
as  capable  of  increasing  blood  coagulability  are  attracting 
special  attention  (A.  Z.  Davletkll * deyeva  and  coauthors. 
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X,.  P.  Buyko >  N.  2,  Abrosimov,  Macht,  Supek,  Pare,  etc..)* 

In  order  to  reduce  ihe  fiffequenoy  df  thrombpembollc  compli- 
catiPns '  and  to  ei'iPept  a  more  favorable  couTse  of  already 
present  combllcatioiiB,  the  clinicians  recommend  simultaneous 
administration  of ^cardiac  glucosides  and  anticoagulants 

L^P.  Buyko,  R.  I.  Averina,  Peters,  Guyther, 

Brambei,  etc*)^  ^ 

.'HoweVer,  the  problem  of  the  combined  effect  of 
cardiao  glucosides  and  anticoagulants  up  to  now  has  not  as 
yet  befell  subjected  to  special  experimental  study.  There  is 
only  avreport  by  Macht  relating  to  this  problem.  This 
scientist  employed  heparin  (to  reduce  the  coagulability  of 
blood)  in  his  experiments  on  the  biological  evaluation  of 
cardiac  glucosides)  and  noted  that  under  such  experimental 
conditions,  the  lethal  dose  of  digitalis  and  strophanthin 
was  higher.  ,  . 

In  the  present  work  we  submitted  the  results  of  our 
experiments  on  the  study  of  the  effect  of  dicoumarin  on  the 
resistance  of  animals  to  digitalis,  strophanthin  and 
adonis ide.  ^  . 

Experiments  were  carried  out  on  120  frogs  and  also 
on  cats,  according  to  the  method  described  in  the  State 
Pharmacopeia,  eighth  edition  for  the  biological  evaluation 
of  cardiac  glucosides.  Dicoumarin  was  administered  in¬ 
ternally  every  other  day  in  a  400  microgram  dose  per  frog 
for  a  period  of  seven  days,  or  in  a  single  administration. 
The  control  animals  were  kept  under  similar  conditions  for 
the  same  period  of  time. 

After  that,  the  experimental  and  control  frogs  re¬ 
ceived  in  various  doses  the  standard  digitalis  preparation 
in  a  1:4  dilution  (Table  1). 

A  dose  of  0.3  ml  caused  cessation  of  the  heart  beat 
in  four  out  of  five  animals  within  40  to  52  minutes. 

In  the  experiments  with  dicoumarin,  considerably 
higher  doses  of  digitalis  were  required  to  achieve  the  seme 
effect.  Thus,  for  example,  even  a  0.45  ml  was  insufficient 
to  effect  a  systolic  arrest  of  the  heart  in  the  majority  of 
frogs.  In  these  series  of  experiments  the  indicated  effect 
was  present  only  in  two  out  of  five  animals;  at  that,  in  one 
of  them  it  was  only  temporary  --  after  66  minutes  the  heart 
stopped  in  the  state  of  diastole. 

Thus,  on  the  basis  of  obtained  results  one  can 
arrive  at  the  conclusion  that  a  preliminary  repeated 
administration  of  dicoumarin  increases  the  resistance  of 
frogs  to  digitalis,  as  a  result  of  which  the  minimal  toxic 
dose  causing  a  systolic  arrest  of  the  heart  is  increased 
approximately  by  30  percent,  as  compared  to  control. 
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Effect  dicoumarln  on  the  resistance  of  frogs  to 
digit^i^i  (dilution  of  the  standard  preparation  is  1:4} 
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In  experiments  with  adonis id,  conducted  under  the  above- 
mentioned  conditions,  analogous  results  were  obtained.  In 
controls  the  minimal  dose  of  adonisid  in  1:8  dilution  was  0,3 
ml,  whereas  in  frogs  who  had  been  given  dicoumarin,  the 
arrest  of  the  heart  after  0.4  ml  occurred  only  in  50  percent 
of  cases . 

In  studying  the  reactivity  of  frogs  to  strophanthin, 
we  administered  dicoumarin  to  the  animals  once,  three  days 
prior  to  the  critical  experiment.  But  even  in  a  siixgle 
administration  of  dicoiamarin  one  could  note  the  increase 
of  frogs*  resistance  to  strophanthin,  since  the  arrest  of 
the  heart  occurred  in  these  animals  following  a  larger  dose 
of  the  preparation  and  at  later  periods. 

Thus,  in  three  series  of  experiments  with  various 
cardiac  glucosides  analogous  results  were  obtained, 
attesting  to  the  fact  that  against  the  background  of 
dicoumarin  the  resistance  of  frogs  to  cardiac  glucosides 
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We*  must  note  that  in  the  experiments  with  preliminary 

administration  of  dicoumarin  we  observed 

of  the  diastolic  effect  over  the  systolic  following  the 

action  of  cardiac  glucosides. 


Effect  of  dlcoumarln  on  the 
resistance  of  cats  to  strop- 
banthin 
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took  place  In  the  diastole.  effent  of 

In  experiments  on  cats  the  combined  effect  ot 

dlcoumarln  and  strophanthln  was  Investigated.  a 

preparation  was  administered 

at  50  to  60  mg  per  animal.  On  the  fifth  day  the  infusion 
of  a  1:  150,000  solution  of  strophanthln  was 
at  the  rate  of  one  ml  per  minute.  An  hour  Prtof  JJ  ^e 
Infusion,  the  oats  vere  Injected  ouboutaneously  with  0.  5 
ffin  tier  kc  Of  medlnal  per  animal  (Table  <;j*  a.  .  *.v-. 

The  average  dose  causing  a  cardiac 
animals  consisted  of  0.139  mg  per  kg,  and  In  control 

^^^l^al^Thus^  asgin^ther experiments  on  5 

arrest  required  a  larger  quantity  of  strophanthln  (by  27.5 

percent).  results  of  various  experiments 

our  attention  Is  attracted  to  the  ®®5®i:J®^®5aiblv^connected 

iith  the  individual  reaction  of  S^rof^aSl- 

WM  al«  Sierved  In  thslr  effect  on  patients  In 
therapeutic  doses . 

Conclusions 

1.  Experiments  conducted  on  frogs  and  cats  demon¬ 
strated  that  the  reactivity  of  the 

cardiac  glucosldes  changes  against  the  background  of  the 

action  of  of  frogs  to  digitalis,  ^ 

and  strophanthln  against  the  background  of  dlcoumarln  action 

Is  considerably  Increased.  viftarst  of  a  fros  In 

^  In  experiments  on  an  Isolated  neart  oi  a  irog 

Its  a ImuitaMOUs  perfusion  with  a  strophanthln  and  dtco^arln 

soluUoS,  “  errelt  of  the  heart  In  diastole  takes  place,  and 

in  perfusion  with  strophanthln  only  —  In  a 

4.  The  resistance  of  cats 

the  background  of  dlcoumarln  action  increases  In  the  major  tj 
of  cases . 
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